Electron paramagnetic resonance decay constant and oxidative stresses in liver microsomes of the selenium-deficient rat.
The free radical-reducing activity and the membrane fluidity of liver microsomes from selenium-deficient (SeD) rats were examined by means of electron paramagnetic resonance (EPR) spin label method using nitroxyl-labeled stearic acids. Our findings show that the membrane fluidity and lipid peroxidation levels in SeD rat liver microsome were relatively unchanged compared with normal rat. In contrast, SeD caused the induction of liver microsomal cytochrome P-450 activity. The nitroxyl spin probes are substrates for reduction-relating cytochrome P-450. Previous in vivo studies suggested that the total liver free radical reduction activity in SeD rat was decreased. In contrast, SeD caused the induction of liver microsomal cytochrome P-450 activity, and the reduction rate of nitroxyl radical existing at shallow depth in membrane was increased. Selenium-deficient rats experienced an increase in hydrogen peroxide (H2O2) due to a pronounced loss of glutathione peroxidase (GSH-Px) activity. This masked the overall reduction rate of the nitroxyl spin probe by reoxidation of the hydroxylamine form. Although the SeD condition caused induction of liver cytochrome P-450 and chronic increased H2O2, this did not result in oxidative liver damage. An increased level of glutathione in SeD liver was also evident, likely due to the absence of GSH-Px activity. Using the EPR spin label method, we have shown that SeD causes complicated redox changes in the liver, notably, alterations in the levels of cytochrome P-450 and GSH-Px systems.